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When something goes wrong
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A failed reaction
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Catalytic asymmetric aza-Friedel-Crafts reactions
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Optically active aromatic a-amino acids
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Scope and potential

At Ar
P ] OO N
. X EaY - HN):
r
Al

H PScun

u(l
R)-Tol-BINAP-CUPF —
cooet & AP

N\
COLEt 1€
All Ar

Me N
80% yield 81%yield 88%yield 7%yield
98% ee 96% ee 86%ee 9% ee
HN'COQMe 222 CO,Me
L0l
‘\H H)\\H HN,COgMe HN,COgMe HN :
CO,Me N~ coMe JoH o M SSBRY
Me. |/ MeO Ve CO,Me gp NcoMe MeO Q1 OpMe
N Me,N N\ N
=l
86% yield 75% yield 63%yield 40% yield 75% yield
92%ee RN%ee %% ee 9% ee

94% ee




Mechanistic Considerations
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Catalytic asymmetric
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Catalytic enantioselective Friedel-Crafts reactions

a simple approach to optically active a-aromatic a-hydroxy carboxylic acids
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Scope and potential
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Catalytic asymmetric tandem reactions
—formation of optically active dihydro-benzopyrans
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Discovery of a direct aldol reaction
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A catalytic asymmetric homo-aldol reaction
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The concept
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Catalytic asymmetric direct Mannich

reactions
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Optimisation of the direct Mannich

B

EtO,C

reaction

Ts Ts
=] o0 HNT

N
i Catalyst
Ik J\)\C
ke CO,Et Et0,C 0,Et

proslicereiiess

Bu (OTh)2 (oTf), Ph (OTH),
CH,Cl, CH,Cl, THF CH,Cl, THF
76% yield 44% yield 16% yield 70% yield 45% yield
-33% ee 12%ee 33%ee 89% ee 76% ee

18

Scope of the direct Mannich reaction

R CH,dl, R
Ts Ts Ts Ts
0 HNT 0 HNT 0 HNT 0 HNT
EtO, C/U\/’\COZEI EtO, cw\coza EtOzC)H/'\COzEt EtOzC)H/'\COz Et
Me Bn Br
70%yield 89%% yield 94% yield 79% yield
89% ee >10:1 dr >10:1dr 3:1dr

>98% ee 97% ee 78% ee




19
Reduction of the Mannich product
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Proposed Mechanism
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Malonic esters and b-keto esters as

nucleophiles in direct Mannich reactions
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Catalytic asymmetric direct a-amination
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Optimisation of the direct a -
amination reaction
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Scope of the direct a-amination reaction
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Synthesis of oxazolidinones
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Synthesis of syn-a-hydroxy-b-amino acids
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Proposed mechanism
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Catalytic asymmetric direct a-amination
of b-keto esters — optically active b-keto-
and b-hydroxy-a-amino acids
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L-Proline catalysed asymmetric a-amination of =

aldehydes
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Angew. Chem. Int. Ed. 2002, 41, 1790 (rec. 01.03.02)
List, J. Am. Chem. Soc. 2002, 124, 5656 (rec. 07.03.02)
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Scope of the L-proline catalysed

asymmetric a-amination of aldehydes
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Product modification /
Determination of absolute configuration
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amination of ketones
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Stereoselective formation of optically
active oxazolidinones
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Further into the mechanism
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Screening of catalysts
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Potential of the reaction

3 3
Og 0y COR 10mo% HO. O -CO:R
J = 1@
R R
2 Silica P

One diastereomer

= [ = [ = [l
Et Ph Me 50 88
i-Pr Ph Me 93 89
Bn Ph Me 70 81
Et 4-CIPh Me 79 85
i-Pr 4-CIPh Me 70 90
i-Pr Me Et 75 94

41

Catalytic asymmetric Henry reactions
a simple approach to optically active b-nitro and b-amino a-hydroxy
carboxylic acids
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Catalytic Enantioselective Henry Reaction 43
of 2-Keto Esters
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Reduction of nitro functionality
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Proposed mechanism
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The catalytic enantioselective aza-Henry reaction
a simple approach to optically active b-nitro and b-amino a-amino carboxylic acids
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The catalytic asymmetric nitro-Mannich reaction

Ph

5o
e

o
PMP.
N NO, Cat.

Ph Pg—N_ O | + —
= Lcoza s EtaN (20%)
(=) OEt roomtemp
-2 TO ambient conditions

RCH,NO, H-PMP

o R u/) OoN
,c 02Et
R
R =H:38% yield, 97% ee
R =Me: 61%yield, 7:3dr, 9% ee

1 81% yield, 95:5dr, 97% ee
R =Pentyl: 52%yield, 93:7 dr,97% ee

Me, W /O R =Bn: 80% yield, 95:5dr, 95% ee
v 9 R =Ph: 59%yield, 55:45 dr, 74% ee
N /5”~N|l

‘I'N" o\)\ O’I’ SCH R

F’h
= )k/

Angew. Chem. Int. Ed. 2001, 40, 2992

48
Acknowledgements
Sorin Aburel Pay Bayon
Anders Bggevig Christina Christensen
Xiangming Fang Nicholas Gathergood
Kurt V. Gothelf Rita G. Hazell
Anne K. Jensen Kim B. Jensen
Karsten Juhl Kristian R. Knudsen

Nagaswamy Kumaragurubaran Hester V. Lingen

Mauro Marigo Nagatoshi Nishiwaki
Tine Risgaard Mark Roberson
Steen Saaby Wei Zheng

Danish National Research Foundation

‘ DAHMARKS
\ EI.!U_HDFE:RSHNIHGSFDFD




